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Although much had been written previously, the work of Hanot and
Gilbert1 was the first comprehensive investigation of primary carcinoma
of the liver and marked a distinct epoch in the study of the disease.
Numerous contributions followed this before the publication of Eggel's2
great work, the most notable in the interim being that of Siegenbeek van
Heukelom3 whose brevity, clearness and penetrating logic demonstrated
a most comprehensive grasp of the subject.
It is not my purpose to go into the details of the voluminous literature
on primary carcinoma of the liver, for the works mentioned are most
painstaking in this respect. Furthermore some of the more recent essays
on the subject bring the literature completely up to date; among these
works should be mentioned the writings of Conti,4 Fulci,5 Bertelli,6 The-
odorow,7 Ribbert,8 Cruickshank and Teacher,9 and of Fabiani.10
In order to have some standard for judgment I have accepted Eggel's
conception of the clinical and pathological features of the disease, for
although several years have passed since the appearance of his paper,
very little is to be added to his description. After reviewing the literature
of the nomenclature of epithelial tumors he includes under the broad
term of carcinoma all epithelial new growths of malignant character, a
thoroughly German conception. In reference to the liver, he speaks of
carcinoma when there is either macroscopically or microscopically the
formation of tumor thrombi or métastases or when there is exhibited a
destructive influence on the surrounding liver tissue.
On the basis of Eggel's critical study of 163 cases from the world's
literature it may be said that cancer of the liver is most frequently a
*From the McManes Laboratory of Pathology, University of Pennsylvania.
*Read before the Pathological Society, Philadelphia, May 26, 1910.
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6. Bertelli: Riforma Med., 1908, xxiv, 957.
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disease of men (63.3 per cent, males, 36.7 per cent, females) occurring
particularly between 50 and 60 years of age (average for men 53.11 years,
for women, 52.23 years). The past history of the patient often shows
factors that would seem to favor cirrhosis, such as alcoholism, syphilis,
biliary calculi, trauma and in a few cases (four in 163) a history of
cancer in other members of the patient's family.
Clinically, the earliest symptoms are those of more or less vague
trouble in the gastro-intestinal tract. Before the appearance of the
symptoms referable to cancer, symptoms of atrophie cirrhosis sometimes
predominate. After the development of the cancer, loss of flesh, digestive
disturbance and cachexia put in their appearance. Statistically the 163
cases show icterus in 61 per cent., ascites in 58.5 per cent., edema, espe¬
cially of the lower extremities, in 41 per cent., splenic tumor in 32 per
cent, and fever in 14 per cent. The duration averages about six months,
although the estimation of the time of origin is much confused by the
symptoms of the early cirrhosis.
From the point of view of gross morbid anatomy Eggel differentiates
three forms of primary carcinoma of the liver :
1. The nodular form. The new growth appears in the form of nod¬
ules of variable number and size, for the most part clearly separated from
the liver tissue.
2. The massive form. The tumor forms a large mass taking in an
entire lobe or the greater part of it, is poorly defined and often shows
smaller metastatic nodules.
3. The diffuse form. The whole liver is infiltrated with numerous
small tumor nodules often no larger than an acinus, each enclosed in a
connective tissue band so that the liver often is only differentiated from
a pure cirrhosis by the aid of the microscope.
This grouping differs from the generally accepted classification of
Hanot and Gilbert only in the third form, which the latter authors
term cancer avec cirrhose. Cirrhosis is such a common feature in cancers
that should properly be classified as nodular or massive, that in the light
of more modern studies of a greater number of cases, this classification
of Hanot and Gilbert seems unjustified.
Microscopically there are two chief groups, the carcinoma solidum(really a carcinoma simplex) and the carcinoma adenomatosum, corre¬
sponding respectively to the épithéliome alvéolaire and the épithéliome
trabéculaire of Hanot and Gilbert.
Although Hanot and Gilbert thought it possible to differentiate these
forms clinically, the studies of Eggel and others seem to indicate the
impracticability of such a fine diagnosis.
The purpose of the present communication is to present a detailed
study of nine cases of primary carcinoma of the liver, some of which
came under my personal observation in the Philadelphia General Hospital
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and the University Hospital, and others of which were kindly referred to
me by Dr. Warfield T. Longcope, the Director of the Ayer Clinical Labo¬
ratory of the Pennsylvania Hospital. The special features of these cases
will be discussed with their individual presentation. The gross descrip¬
tions of the specimens from the Pennsyhrania Hospital are by Dr. Long-
cope. The minute descriptions throughout are my own.
REPORTS OF CASES
Case 1.—History.—M. W., a white Avoman, aged 40, was a patient in the Uni¬
versity Hospital (No. 1,885) in the service of Drs. Martin and Carnett. The
clinical history is abstracted as follows: The family history is negative.
Eighteen years ago the patient had an attack of chills, fever and jaundice with
vague pains in the abdomen; she had similar attacks about once a year from this
time on, and the most of these had the same symptoms with loose light-colored
stools. She never vomited but often felt nauseated. Seven years ago she had
an attack of inflammatory rheumatism which lasted four weeks. She has been
an excessive coffee-drinker.
Present Illness.—Three months ago the patient was taken Avith an attack of
chills, fever and jaundice, the last being much deeper than ever and remaining
unchanged up to the present time; has much diarrhea, has lost weight and com¬
plains noAV of pain and tenderness in the upper abdomen, especially on the right
side.
Physical Examination: Jaundice and emaciation are present and the liver
is markedly enlarged, easily palpable, as is also the case with the spleen. Tem¬
perature is not elevated at any time. Urine shows slight sediment, 1.018, acid,
negative for albumin, sugar, but positive for bile; it shows a feAv leukocytes and
epithelium.
Blood: Hemoglobin, 71 per cent.; red blood-cells, 3,910,000; white blood-cells,
7,900. Differential count, polymorphonuclears, 70 per cent.; lymphocytes, 12 per
cent. ; large mononuclears 1 per cent. ; transitionals, 9 per cent. ; eosinophils, 6
per cent.; basophils, 2 per cent. No malarial organisms.
Stools show no free fat, but a few fatty acid crystals, a few small masses of
soap.
Exploratory operation was performed by Dr. Martin after Avhich there devel¬
oped a very marked hémophilie condition and the patient died a few days later.
Necropsy (by H. T. K.).—This was performed about twelve hours after
death. The notes are abstracted as follows: Liver weighs 2,320 gm.; measures
28 by 23 by 7.5 cm.; shows prolongation of the sharp anterior edge; the edge
itself is of normal sharpness. The upper surface is flattened. The capsule is
adherent posteriorly and there are several glands adherent but not very densely,
in the transverse fissure. The surface of the liver is coarsely granular but, except
in the position of adhesion, shows a glistening surface. The color is generally
green Avith mottlings of yellOAV and yellowish-gray areas approximating the size
of a millet-seed to that of a small pea; consistence is greatly increased. On
section the liver cuts Avith considerably increased resistance; cut surface shows
the same degree of granularity as noted on the outer surface. In a few areas
tubules with very much thickened yellowish-gray walls are seen to be cut across.
Approaching the under surface of the right lobe one finds on cross-section a mass
running almost directly anteroposteriorly, apparently spindle-shaped, extending
from the anterior margin of the liver almost all the Avay through it, but not
being visible on the surface except anteriorly where a small area of triangular
shape is seen, which superficially resembles scar tissue. A cross-section of
tumor mass in its middle part measures 5 by 3 cm.; it tapers posteriorly to
become invisible, while anteriorly it measures roughly 2 cm. in diameter. Direct
connection of one part of this mass with other parts all through the liver sub-
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stance cannot positively be demonstrated. The mass is not sharply outlined and
fades away into the hepatic tissue with almost no signs of pressure, apparently
replacing the parenchyma. The tumor is grayish-yellow in color with some
pin-head points centrally placed of a deep yellow color with a peripheral zone
of hemorrhagic points varying from bright red to a deep blue color. The con¬
sistence of the mass is somewhat firmer than that of the liver tissue and approxi¬
mates that of hard rubber; the central minute yellowish areas are considerably
softer and are probably minute areas of necrosis. The number of ducts with
thickened walls (same hard consistence as tumor) is greater in the neighborhood
of the tumor than in other parts of the liver, but can be demonstrated generally
in both right and left lobes.
The condition of the other organs is indicated in the gross anatomical diag¬
nosis as follows : Primary carcinoma of liver, métastases to subhepatic glands
and right adrenal; general jaundice, ascites, splenic tumor; chronic diffuse
nephritis; general abdominal congestion; laceration, erosion of cervix uteri with
hemorrhage into wall; chronic adhesive perioophoritis (left) ; chronic cystic
oophoritis (right) ; edema and congestion of lungs; very slight cloudy swelling of
myocardium. Microscopically, three sections from the liver were studied, one
of liver, two of tumor. The liver proper shows marked thickening of the capsule
of Glisson made up of moderately dense fibrous tissue without many nuclei but
considerably infiltrated with round cells. In many places the capsule is infil¬
trated with epithelial cells of the type of those found in the tumor, i. e., large,
generally circular vesicular nuclei and moderately abundant, well-stained proto¬
plasm. Many epithelial tubules are seen on cross-section which either appear as
normal gall-ducts, or show several irregular layers of epithelium without dis¬
tinct basal membrane. Some of the larger bile-ducts show distinct peripheral
fibrosis. The blood-vessels are normal. In many areas the peripheral parts of
the lobule show distinct replacement of the liver-cells by irregularly placed cells
of the type seen in the tumor. The parenchymal cells are swollen, granular and
show loss of outline although the general chain arrangement is maintained.
Many of the cells contain masses of granular greenish-yellow pigment which in
some cases is so abundant as to completely occupy the cell. In many cases large
collections of pigment are found in spaces corresponding to bile capillaries. The
nuclei are generally normal, some few, however, stain poorly and show abnormal
arrangement of chromatin. Duplication of nuclei in a cell is observed but no
mitotic figures. Central veins show no congestion.
The tumor proper is richly fibrous and is made of irregularly arranged inter¬
communicating acini, lined sometimes by a single layer, sometimes by multiple
layers of epithelial cells. These are low columnar cells, morphologically and
tinctorially like bile-duct epithelium, often, however, being of somewhat larger
size. The nuclei, frequently, are more highly vesicular than in normal ducts and
mitotic figures are fairly frequent. The growth penetrates through the liver
tissue irregularly, in places substituting itself for liver tissue and in other places
pushing the tissue aside. Numerous areas show fine hemorrhages. There appears
to be every transitional stage between simple bile-duct proliferation and the
adenocarcinoma. Extension into veins occurs but is not frequent; the tumor
even here shows the adenomatous arrangement and often completely obliterates
the vessel. Involvement of lymph-spaces could not be determined.
Other tissues were examined microscopically, the diagnosis being: Primary
adenocarcinoma of the liver, with involvement of the liver veins; cloudy swelling
of myocardium, chronic congestion of spleen; chronic interstitial nephritis with
superimposed acute parenchymatous nephritis.
To summarize, the tumor appeared in a woman 40 years of age. Clin¬
ically she had a history of excessive coffee-drinking, and an illness simu¬
lating cholelithiasis. She showed jaundice, emaciation, and very slight
ascites. Pathologically the tumor was primary in the liver, with limited
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métastases, slight neoplastic thrombosis, cirrhosis and splenic tumor.
The liver tumor is of the tubular type and apparently has its origin in
the finer bile-ducts.
Case 2.—History.—C. C, a Swedish man, aged 49 ; was a patient in the Phila¬
delphia General Hospital (No. 2,450) on the service of Dr. H. B. Allyn. The
clinical history is abstracted as follows : The chief complaint is Aveakness in
both legs. The family history is negative. The patient had the usual diseases of
childhood; had pneumonia, had lead colic five years ago. He does not use
alcohol; denies venereal infection. He is a lead worker. The present illness
began Avith pain in the abdomen, Aveakness and constipation one Aveek ago.
Physical Examination.—This shows blue line on gums, arcus senilis, unequal
pupils, enlarged liver (3 cm. below costal margin) and later demonstrable
ascites. Before death he developed convulsions, hematemesis, delirium.
Blood: Hemoglobin, 40 per cent.; erythrocytes, 3,230,000; leukocytes, 5,000,
of which the polymorphonuclears formed 76 per cent., small lymphocytes, 9 per
cent. ; large lymphocytes, 8 per cent. ; eosinophils, 3 per cent., basophils, 4 per cent.
No basic degeneration of erythrocytes.
Urine: Alkaline, specific gravity, 1.018; negative for albumin and sugar.
Necropsy.—This was performed by me twenty-four hours after death, the
notes being abstracted as folloAvs: LiAer weighs 3,300 gm.; measures 28 by 23
by 11 cm.; very firm, abnormally rounded, shows a smooth, glistening, trans¬
parent capsule through which the liver substance is seen to be studded with
innumerable grayish-yellow nodules with umbilicated surface, generally rounded,
discrete and confluent, varying in size from a diameter of 1 mm. up to 4 cm.
The organ cuts with moderately increased resistance, shows the same appearance
of discrete and conglomerate nodules, shoAving a central mass of bright yellow
structureless apparently necrotic material sharply outlined, and surrounded by
a linear pearly gray mass generally about 2 mm. in thickness; this latter mass,
although sharply outlined from the central necrosis, is not sharply defined from the
liver substance and shows a tendency to diffuse itself through the liver substance
following in a general way the lines of the capsule of Glisson. In some places
suggestions of liver structure are still found within the central necrotic masses
and some of these also show small areas of hemorrhage. The uninvolved liver
tissue is very small in amount and shows well-marked central congestion and
greenish-yellow discoloration of the peripheral zone.
The other organs correspond in appearance to the gross anatomic diagnosis:
Primary nodular carcinoma of liver with métastases to lungs, pleure, pancreas,
left kidney, retroperitoneal lymph-nodes; congestion and edema of lungs; ascites(4 liters) ; anemic infarcts of spleen and kidneys; acute vegetative mitral and
aortic valvulitis; chronic interstitial nephritis; arteriosclerosis.
Microscopically the description of the liver is the composite of five slides.
Capsule thickened by an overgrowth of dense fibrous tissue. The capsule of
Glisson shows well-marked fibrous tissue overgrowth and some lymphocytic infil¬
tration. The veins are moderately congested and the arteries show slight thicken¬
ing of their walls. In numerous places where there is especially marked over¬
growth of the fibrous tissue an epithelial proliferation is noted. The epithelial
cells are columnar type and are arranged in the form of irregular tubular or
acinous masses, either solitary or continuing to form large infiltrating areas.
In one slide the cells correspond very closely to those of the bile ducts, being low
columnar, only moderately acidophilic, and with relatively small, circular, slightly
vesicular nuclei. In studying the sections considerable variation is noted in the
character of the epithelial cells of the proliferating masses, those showing most
marked change being of high columnar type, with suggestions of cilia, faintly
stained protoplasm and vacuoles which, although usually small and poorly defined,
contain a finely granular basically stained substance evidently mucinous in
nature. Much of the epithelium of this type is mounted on thin villous strips of
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connective tissue. In the places where the cells present a less markedly columnar
element there can be found occasional figures, which present the same type of
proliferation as that seen in the coccidiosis of the rabbit's liver—
a surrounding band of connective tissue and a distinct villous proliferation of
the lining epithelium. The tumor as a whole shows few karyokinetic figures.
The lumina of the acini are more or less filled with slightly acidophilic granular
material and fragments of nuclei, in some instances also complete desquamation
of the cells; the supporting connective tissue is scanty. Evidences of infiltration
are numerous. Piling up of cells along the walls of the acini and definite pene¬
tration of the basement membrane are seen commonly. Penetration of the mass
through the liver substance replacing connective tissue and substituting itself
for parenchymal tissue is a common feature. Necrosis is found in several sec¬
tions, apparently as a central change, the necrosing areas being surrounded by
proliferating epithelial tissue. Small areas showing neoplastic thrombosis of the
perilobular veins are observed but they are relatively infrequent.
The lobules not involved by the cancer show swelling of the parenchymal cells,
obliteration of outline, obscuration of the nuclei and protoplasmic granularity.
The nuclei are vesicular but variable in size, some being much enlarged and
showing increased chromatin content. Many of the central lobular cells show
minute vacuolization, associated with slight nuclear pyknosis and some hemo-
siderin pigmentation. Fibrosis about the central vein can be seen but no con¬
gestion is noted.
Other organs Avere examined microscopically and the diagnosis is as follows :
Primary adenocarcinoma of liver with neoplastic thrombosis of veins; passive
congestion, edema, tumor métastases of lung; slight chronic interstitial myocar¬
ditis and infarct of papillary muscle; chronic fibrous splenitis and perisplenitis,
anemic infarct of spleen; subacute parenchymatous nephritis, anemic infarct,
tumor métastases; slight vacuolation and chromaffine increase in adrenals; tumor
métastases of lymph-node.
To summarize, this tumor appeared in a man 49 years of age. Clin¬
ically there is a history of lead-poisoning (lead worker), short duration
of illness, ascites, enlarged liver, abdominal pain (possibly lead colic)
but no jaundice. Pathologically the tumor is of the nodular type with
very little cirrhosis, histologically adenomatous, with slight neoplastic
thrombosis and Avide-spread métastases outside the liver.
Case 3."—History.—The patient, E. F. (No. 2,128), was a girl aged 11, white.
Section was submitted to the laboratory through the State Department of Health
by Dr. H. Y. Pennell, of East Downingtown, Pa. Dr. Pennell in a letter gave
the following history, which has been abstracted: The patient was of exception¬
ally robust stock, the history being otherAvise negative. She had ahvays been
strong and healthy except for an attack of pneumonia eight years ago.
Present Illness.—This began early last summer. The patient consulted a
physician in June, 1907, and following months for jaundice. This (jaundice),
with loss of energy and disinclination to work or play or walk far, Avas the
chief symptom, until within the last two or three months. It was recently
noticed that she had become unnaturally stout and so weak that she could witli
difficulty go upstairs. She complained of no pain excepting over the heart on
exertion.
Physical Examination.—This showed cachectic pallor, moderate jaundice,
ascites, distention of abdominal veins, hypertrophied heart, dyspnea, anasarca.
The temperature ranged between 99 F. and 103 F., pulse about 130, respiration
11. This case was used by me in a paper on Carcinoma in Early Life, New
York Med. Jour., 1909, xc, 1109.
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about 34. Feces Avere pale; urine negative for albumin and sugar. Blood exami¬
nation failed to show leukocytes. Constant systolic apical cardiac murmur.
Necropsy.—This was limited to the abdomen, and was performed by Dr.
Pennell, whose notes are abstracted : "On opening the median line of the abdomen
the first thing met was the enlarged spleen, about the size of a normal liver,
very dark and uniform in color, soft and smooth. . . . The liver was next inves¬
tigated and found to be of a brownish yellow color, a little smaller than normal,
very hard, and containing on the surface and within the substance innumerable
tumors, of size from those just visible to that of a walnut. The larger ones showing
radiations from umbilicated centers. It was a portion of one of these sent for
examination. The gall-bladder was empty, normal in size, but almost pure white
in color. The stomach and bowels, as also both kidneys and pancreas, appeared
to be normal. There was no tumor in the pelvis. I regret not having examined
the heart and mediastinum, but was convinced at the time that we had the
primary seat of trouble in the liver."
Histologically, the section of liver showed the perilobular connective tissue
much increased and the seat of numerous fibroblastic and other early cellular
elements indicating the progressive character of the eirrhotic feature of the case.
All through this tissue were found small biliary tubules, and scattered in the
structure were small, isolated groups of hepatic cells which had been cut off
from the lobules by the invading connective tissue. In addition there were
scattered numerous smaller epithelial cells of the type of the bile-ducts, both
as isolated cells and in more or less broken columns. The fibrous tissue pene¬
trated to some extent into the hepatic lobules, but in very irregular manner and
degree.
The hepatic tissue showed a variable state; at places (generally rather
toward the periphery than center of the lobule) it was definitely necrotic or
showed fatty degeneration. Much showed a minor grade of fatty infiltration,
and much was practically unchanged. No pigmentary deposits were noted, either
in the liver cells or in the perilobular tissue.
The general appearance was that of an adenocarcinoma, apparently quite
diffuse, and accompanied by a progressive cirrhosis.
The spleen showed congestion and edema.
To summarize, this tumor appeared in a girl aged 11, whose history
is negative. She showed a short duration of disease, jaundice, ascites,
edema clinically ; and a nodular adenocarcinoma of the liver with cirrho¬
sis but without venous involvement or apparent metastasis.
Case 4.—History.—F. W., a white man, aged 53, an American, was a patient
in the Philadelphia General Hospital (No. 2,518), on the service of Dr. Henry.
The clinical notes are abstracted as follows:
The chief complaint is pain and tenderness in the epigastrium. The family
history is negative. The patient had the usual diseases of childhood; he used
tobacco excessively, never used alcohol to excess. The present illness began with
pain and tenderness in epigastrium two months before admission. The patient
had hemoptysis occasionally.
Physical Examination.—This shows slight jaundice of upper part of body,
dilated veins of chest, nodular enlargement of liver, ascites, splenic enlargement,
edema of feet.
Blood: Hemoglobin 70 per cent.; erythrocytes, 3,560,000; leukocytes, 8,800, of
which polymorphonuclears formed 67 per cent., small lymphocytes 26 per cent.,
large lymphocytes 1 per cent., eosinophils, 4 per cent., basophils, 2 per cent.
Urine: Acid, specific gravity 1,026, shows erythrocytes and epithelial cells,
negative for albumin and sugar.
Stools: negative for occult blood.
The patient died of erysipelas.
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Necropsy.—This Avas performed by me thirty-six hours after death, the notes
being abstracted as follows: Liver weighs 2,700 gm.; measures 31 by 18 by 9
em.; surface markedly irregular and nodular, deeply blood-stained and markedly
adherent to the omentum, which is folded over the surface of the liver. Through
the capsule many of the nodules have a yellow appearance and others show a
dark red color; none show umbilication. Organ cuts with increased resistance
and in the right lobe it measures only 12 cm. in coronary diameter, shows a well-
marked atrophie cirrhosis, there being present a dense network of fibrous tissue
in whose meshes are circular masses of slightly projecting greenish brown liver
substance. The left lobe is enormously enlarged in all its diameters and shows
little remaining liver tissue. Cross-section shows necrotic nodules varying from
a diameter of 1 mm. up to 5 cm.; the edges are not sharply outlined and tend
to fuse Avith irregular bands of connective tissue about them. These nodules,
which show red through the capsule, appear to be made up of a small network
of distended vessels.
The other organs showed the appearances indicated in the gross anatomical
diagnosis: Chronic adhesive pleurisy, passive congestion and edema, tumor
métastases, of lung; cloudy swelling of myocardium, sclerotic mitral and aortic
valves; primary cancer, with atrophie cirrhosis of liver; acute splenic tumor and
chronic fibrous perisplenitis; arteriosclerotic chronic interstitial nephritis;
chronic atrophie gastritis; congestion of gastro-intestinal tract; ascites; arterio¬
sclerosis; tumor metastises to mediastinal, retroperitoneal and mesenterio lymph-
nodes.
Microscopically several sections of liver were examined. The outer capsule
and perilobular connective tissue are considerably overgrown and show slight
infiltration with lymphocytes. The overgrowth is so marked that the acini of
the liver appear as small isolated masses scattered irregularly throughout. The
liver-cells show cloudy swelling and in the center of the lobule considerable
atrophy. The central veins are moderately congested. Marked bile-duct prolif¬
eration is evident throughout. The veins of the perilobular tissue are consider¬
ably congested and show frequent neoplastic thrombosis.
The tumor is made up of low columnar and irregular cells approximating the
size of those of the bile-ducts, and the staining reactions of the protoplasm are
closely similar. The nuclei are small, vesicular and very like those of the bile-
ducts. Mitotic figures are very infrequent. For the most part these cells are
arranged in fairly large nests with ramifications into the surrounding tissue
in the form of small finger-like projections. The cells in the margins of these
masses are well preserved, but there is very evident central necrosis and frequent
microscopic hemorrhage into these necrotic areas. The invasion of the veins
is very well marked, the vessels being completely occluded by the thrombotic
masses and showing some stretching of the muscular and elastic tissues of their
walls. Connection betAveen the larger masses and the proliferated bile-ducts is
not very clear but transition stages can be demonstrated with great facility.
The finer grouping of the cells of the larger masses is not clearly adenomatous
because of the fact that, although the cells are arranged in little circles, yet
distinct lumina are infrequent. However, the grouping of the cells and their
apparent connection with, and close similarity to, the proliferated bile-ducts
seems to justify the diagnosis of tubular adenocarcinoma.
Sections of other organs were made, the microscopic diagnosis being: Primary
adenocarcinoma of liver with marked sclerosis and neoplastic thrombosis; metas¬
tasis to diaphragm, lungs, lymph-nodes (mediastinal) ; passive congestion, edema
of lungs; leukoplakia of tongue; chronic interstitial splenitis, pancreatitis,
nephritis; fibrosis and chromafnn increase in adrenals.
To summarize, this tumor appeared in a man 53 years of age. The
history shows excessive use of tobacco, short duration of illness, ascites,
hemoptysis (?), dilated veins of chest, nodular enlargement of liver,
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splenic enlargement, ascites, edema of feet and slight jaundice. Patho-
logicallv, the tumor is notable for its marked fibrosis associated with
general cirrhosis elsewhere. The tumor is nodular in type, glandular
microscopically, shows neoplastic thrombosis, moderately rich metastasis
and associated splenic tumor.
Case 5.—History.—The patient. J. K., a white man, aged 52, American, was
in the service of Dr. Stengel in the Pennsylvania Hospital (No. 1,154). The
records and specimens were furnished me by Dr. Longcope. A brief abstract of
the clinical history follows: The chief complaint is pain in abdomen. Past his¬
tory is negative, except for alcoholism.
Present Illness.—Symptoms began four months ago with cramp-like pains in
abdomen. Three weeks ago the patient became jaundiced and began to vomit;
he had constipation and clay-colored stools; there was no blood in stools or
vomitus. The abdomen increased rapidly in size. Recently the legs were
edematous.
Physical Examination.—The patient is emaciated and jaundiced, with coated
tongue; no enlargement of lymph-nodes. Temperature is subnormal; pulse and
respiration normal ; lungs and heart negative. Abdomen shows constriction at
costal margin, prominent wave present; no movable dulness; veins engorged about
lianks. Liver is 3 cm. below costal margin in nipple line. The spleen is negative.
The urine is deep brown, floccular sediment, acid, no albumin or sugar.
On the day before death an exploratory laparotomy by Dr. Hutchinson was
followed by the escape of 6 or 8 pints of clear yellow fluid. The gall-bladder
found to be distended but not inflamed and free from stones. There were four
or five hard lumps about the common duct which on incision seemed to be
involved glands. Over the dome of the liver nodules were found. The head of
the pancreas and pylorus were free. There were a few adhesions between the
gall-bladder and intestines. The patient died shortly after this and the necropsy
was performed through the operative incision by Dr. E. B. Krumbhaar, twenty
hours after death. His notes are abstracted as follows:
Necropsy.—The abdomen contained 500 c.c. of thick bloody fluid. The general
description of the abdominal cavity corresponds to that found at operation.
The liver weighs 1,530 gm. ; measures 25 by 19 by 9 cm. It is of normal shape
and consistence and an olive-green color in which bright streaks of reddish pur¬
ple are visible. The capsule is not thickened, but occasionally light yellow circum¬
scribed spots are visible over the surface. These areas have a definite outline,
are sometimes irregularly circular, sometimes elliptical and sometimes very
irregular. They feel somewhat softer than the surrounding tissue and are verv
slightly depressed. The cut surface of the liver shows fairly distinct lobular
markings with yellowish-green peripheral zones and olive-green central zones.
The areas described on the surface are found to extend several millimeters into
the liver tissue. On the surface there are also found bright reddish-purple
streaks which in the cut section are seen to extend diagonally deep into the liver
tissue like veins in marble. At the junction of the two lobes a striking picture
is presented of dilated bile-stained veins surrounded by yellowish margins
which quite replace the normal liver tissue. These masses in places are quite
hard and Arm and in other places comparatively soft. They gradually infiltrate
the liver structure and occasionally greenish islands can be seen isolated in the
yellowish mass. On dissecting out the common duct it is found to be patulous,
though at one place it shows a ragged wall connecting it with the green stained
connective tissue mass. The cystic duct is patulous and bile readily flows from
the gall-bladder to the duodenum. The hepatic duct, however, shortly before itsjunction with the cystic duct is found to be invaded by the yellowish growth beforedescribed, so that it is impossible to pass a probe any distance into the liver.
The lymph-nodes at the hilum of the liver are enlarged and made up of resistant
elastic vellowish tissue.
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The description of the various organs corresponds to the gross anatomical
diagnosis: Primary tumor of liver causing obstruction of hepatic duct and
hepatic veins; general icterus and emaciation; multiple infarcts (?) of liver;
métastases of tumor to pleura and mesentery and retroperitoneal lymph-nodes;
congestion, edema and partial atelectasis of right lung and intestinal peritoneum;
cloudy SAvelling of kidneys; chronic cholecystitis; healed tuberculosis of lungs.
Microscopically, sections from the liver taken where the tumor involvement
is not especially marked shoAv an outer capsule of normal thickness, and a peri¬
lobular capsule Avhich is distinctly overgrown. The tissue is loosely arranged
and with the Weigert stain shOAVS a moderately rich elastica. The blood-vessels
show little change except for the presence of well-marked venous stasis and an
occasional venous thrombus. None of the thrombi shOAV the presence of tumor
elements. The bile-ducts are definitely increased in number and occasionally
shoAV clubbing at their ends or other irregularities to suggest beginning atypical
proliferation. The cells of the parenchyma show advanced cloudy SAvelling
throughout and in addition those placed centrally in the lobules are distinctly
atrophie, more markedly degenerate and in places distinctly necrotic. The central
vein is congested, and Avith the Mallory connective tissue stain perivenous fibrosis
running out between the necrotic cells is very Avell marked.
The sections taken from tumor proper show small areas Avhere the picture is
the same as that described above, but the greater part of these sections show
dense connective tissue masses containing a few smooth muscle bands and richly
infiltrated Avith an epithelial overgrowth shoAving itself in the form of small
acini which sometimes are lined by columnar cells like those of the bile-ducts,
sometimes by larger cuboidal cells Avith relatively large vesicular nuclei and
occasionally seen as irregular masses of irregularly hexagonal cells showing no
lumen whatever. In some fields masses of this sort appear as terminal bulbs
attached to the smaller tubular acini. Mitotic figures are fairly numerous. The
lumina of many of the acini are filled with a finely granular faintly basophilic
material, evidently mucin. The entire mass, both epithelium and connective tissue,
appears to substitute itself for liver tissue, the parenchymatous cells undergoing
more or less marked necrosis in the neighborhood of the advancing groAvth.
Areas are found Avith changes intermediate between the moderate bile-duct pro-
liberation of the first section and the distinctly malignant growth of the second
section and from this point of view it would appear that the growth is from the
bile-ducts. In other places there appears to be direct transformation from
parenchymatous cells into cancer-cells, but this appearance might easily be the
result of the invasion of the tumor mass. Venous thrombosis is present in these
sections but no cancer-cells are observed in the thrombi. Granules of bile-pigment
are observed in the liver lobules in all sections but no evidence of it is seen in the
tumor.
Sections from other viscera Avere examined and the microscopic diagnosis in
full reads: BrOAVn atrophy of myocardium and fibrosis of the mural endocar¬
dium; congestion and caseous tuberculosis of lungs; primary adenocarcinoma of
liver with métastases to pleura, peritoneum, mesentery, retroperitoneum, pan¬
creas, adrenal and lymph-nodes; moderate perilobular cirrhosis, cloudy swelling,
biliary pigmentation and passive congestion of liver; cloudy swelling of kidney.
To summarize, this case is one of primary adenocarcinoma of the liver
probably originating in the finer bile-ducts, in a man aged 40. Clinically
the course Avas short ; there was a history of alcoholism ; icterus, ascites,
and edema of the legs were present. Pathologically, the features were
the presence of the primary groAvth associated with cirrhosis and fairly
Avide-spread métastases.
Case 6.-—History.—M. N., Chinaman, aged 56, was a patient in the Pennsyl¬
vania Hospital, in the service of Dr. Newlin (No. 1,137). The autopsy AA'as per-
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formed by Dr. Longcope, who furnished me with the specimens and records. An
abstract of the clinical history follows:
The chief complaint is diarrhea and fulness in the abdomen. Temperature,
97; pulse, 92; respiration, 24, on admission. The patient has never been sick
more than a day or two at a time until the present illness; has lost weight grad¬
ually for ten years; smokes opium.
Present Illness.—The patient has been sick two months; the abdomen has
been swollen three weeks. The patient has had pain in hypochondrium two weeks.
His appetite is poor.
Physical Examination.—The patient is emaciated; jaundiced; marked arcus
senilis; tongue dry, coated. Abdomen distended and contains fluid. Liver and
spleen not palpable. Slight edema of feet and ankles.
Urine: Clear, deep amber, acid, 1.031, no sugar, trace of albumin, contains
bile, cylindroids.
Blood: Hemoglobin, 75 per cent.; leukocytes 11,200; red blood-cells, 4,340,000.
Stools show occult blood.
The patient became delirious before he died.
Necropsy.—The abstract of the notes is as follows : Gall-bladder contains more
than 100 c.c. of dark greenish-brown bile; its wall is thin and the mucous mem¬
brane is grayish in color. Cystic duct is patulous. Hepatic duct is slightly
dilated as it enters the liver and its course cannot be followed very far. Both
ducts contain a small amount of soft reddish-gray material.
Mesenterio veins are blocked by the same material.
Liver weighs 1,850 gm.; measures 30 by 16 by 9 cm.; it is dark grayish yellow
in color mottled by yellowish white to dark green elevated areas measuring from
a pin head to 1 cm. in diameter. Elevations are numerous and very irregular in
shape and distribution; the yellowish-white elevations are more numerous in the
left lobe and the greenish ones in the right. These elevations are glistening but
the tissue separating them is opaque. In the right lobe, either anteriorly or pos¬
teriorly, the greenish-gray and brownish-red elevations predominate except around
a cicatricial band of white, hard tissue 12 cm. in length, which starts at thejunction of the lower border of both lobes and goes upward and backward; this
shows many yellowish-white elevations. On section the liver is very flabby, and
green to yellow in color; lobulation is obscured, but at the upper portion of the
dome a few greenish-yellow lobules can be seen surrounded by dark brown inter¬
lobular tissue. The liver substance is almost entirely taken up by irregularly
rounded, soft, dark yellowish-white nodules measuring from 1 to 3 mm. These
nodules are more numerous at and around the hilum, and they are in places small,
light yellow and in others larger and almost diffluent, whitish yellow with many
small white dots. On pressure one can squeeze out dark brown material mixed
with light yellow and dark red substance. The hepatic veins and artery are
found free from any suppuration, but the portal vein is blocked for a distance of
about 10 cm. from its free course, with soft red material striped with yellow.
As the vein enters the liver this material is so adherent to the wall that it
seems as if it were growing from it. From this point on to the finest visible
branch the vein is blocked with the same material.
The remaining organs correspond in appearance with the gross anatomical
diagnosis: Carcinoma arising in liver, with extension into portal vein; throm¬
bosis of pulmonary artery; ascites; chronic perisplenitis, slight splenic tumor;
follicular cholecystitis; dilatation of common and cystic bile ducts and gall-blad¬
der; congestion of lungs; arteriosclerosis.
Microscopically, several slides were studied and the report is a composite one.
The outer capsule is considerably thickened and the perilobular connective tissue
markedly increased. The interacinous bile-ducts are moderately increased in
number but not so much so as would be expected for the grade of cirrhosis. The
veins are much congested and in many cases filled with neoplastic thrombi. The
cells of the parenchyma show advanced cloudy swelling and central atrophy, but
the most striking change in them is a wide-spread necrosis which appears in both
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peripheral and central positions and is too extensive to be looked upon as the
usual expression of focal necrosis. The central veins are markedly congested but
show little fibrosis. Throughout the lobules but most noticeable in their periphery
are enormous numbers of amorphous dark green pigment masses, very clearly
defining the intralobular bile capillaries in the unstained specimens. The tumor
masses are distributed irregularly and profusely throughout the sections, often
more or less limited to the perilobular structures, again penetrating clearly within
the acini. The cells are of irregular outline and variable size but generally
somewhat larger than the liver cells. They are arranged in clumps which are
quite free from connective tissue (with Mallory stain) and show no attempt at
gland formation. The protoplasm is rich and vacuolated as if by fat globules.
The nuclei are large, oval, vesicular and show frequent mitoses. Here and there
large protoplasmic masses are found containing multiple nuclei. In masses
quite free from veins, fairly large areas of hemorrhage are found. No transitional
connection between liver parenchyma and new growth can be demonstrated. The
large number of neoplastic thrombi in the perilobular veins is a striking feature.
Sometimes the thrombi appear to dilate the veins. In other cases the veins are
not dilated very markedly but are completely occluded by the tumor cells. A
few of these neoplastic masses are in perivascular situations and would seem to
be lymph spaces rather than veins. In some of the larger veins much of the
elastica has been destroyed by the tumor growth.
Microscopical examination of the other viscera was made and no métastases
noted. Microscopical diagnosis: Carcinoma solidum of liver with extension
into portal vein; passive congestion, necrosis, biliary pigmentation of liver; con¬
gestion and follicular hyperplasia of spleen; chronic diffuse nephritis.
To summarize, this is a case of primary carcinoma of liver of solid
form, occurring in a Chinaman 56 years of age. Clinically there is a
history of opium-smoking, short duration of illness, emaciation, jaundice,
ascites and slight edema of feet and ankles. Pathologically there is the
tumor with portal vein thrombosis, no metastasis, slight splenic tumor,
and the thrombosis of the pulmonary artery which appears not to have
been neoplastic. Hemorrhage is noted in tumor areas but is very slight.
It is significant, however, in that in one case at least, that of Ewing,12 it
was severe enough to have been the cause of death.
Case 7.—History.—L. F., an Italian, aged 34, was a patient in the Pennsyl¬
vania Hospital (1,152), on the service of Dr. Tyson. The records and speci¬
mens were furnished me by Dr. Longcope. An abstract of the history follows:
Chief complaint, jaundice, abdominal pain and fulness. The family history is
negative. The patient is a steady drinker, smokes to excess ; good appetite ; bowels
regular.
Physical Examination.—Well nourished, skin quite yellow; skin of flanks
scarred in linear striae as if by distention. No marked prominence of abdominal
veins. Tongue coated; teeth good. Thorax, lungs and heart negative. Abdomen
tense, dome-like tympanitis in upper part, movable dulness in flanks. Spleen not
palpable, no tension nor rigidity. Liver, sixth rib to costal margin.
Urine: cloudy, brown, 1.018, acid, faint trace of albumin, much bile, few
hyaline and granular casts.
Blood: hemoglobin 87 per cent.; leukocytes, 11,300, of which 88 per cent,
were polymorphonuclears; 3 per cent, small, and 4 per cent, large lymphocytes;
4 per cent, eosinophils; 1 per cent, basophils.
Jaundice increased, as did the emaciation. Patient developed constipation
and anorexia.
12. Ewing: Proc. New York Path. Soc., 1906, new series, vi, 168.
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Cytolytic examination of the fluid in the abdominal cavity showed many large
mononuclear cells.
Necropsy.—This was performed by Dr. Longcope nine hours after death, Avhose
notes are abstracted as follows: Liver measures 27 by 19 by 10 cm.; weighs
1,800 gm. It is of a deep green color and presents a rough, irregular, hobnailed
appearance. In several places on the surface the hobnails stand out, being bright
green or pale yellow in color. These yelloAV nodules are scattered and not
numerous. On section the cut surface shows a coarse, bright green, irregular
lobulation. Here and there the same grayish or pale yelloAV lobules take the
place of the green lobules. Over one area about 5 cm. in diameter there are
several raised, very soit bright yellow rounded nodules showing some centrally
placed radiating red striae. When cut they show soft pus-like centers in an
irregular cavity. There are various openings in the cavity which can be traced
directly into the main hepatic duct and when the puriform material is removed
the wall of the cavity is found to be lined Avith a Avell-defined white membrane.
At some distance from the central mass there are small soft raised yellow masses
Avhich connect directly with the main cavity. When the portal vein is opened it
is found to be filled with a tumor-like mass about 5 cm. across. This is situated
at a point where the vein divides and completely occludes and distends it. The
mass is soft, friable, orange-yellow streaked Avith red and firmly adherent to the
wall of the vein. It extends for some distance down the branch running to the
left lobe where it becomes soft and of the same nature as the tumors filling the
bile-ducts and cavity in the liver. The same condition is seen in the main portal
vein, where the tumor gradually tapers dOAvn to a red clot which partially fills
the vessel and does not extend as far as the entrance of the splenic and superior
mesenterio veins. No connection can be found between the main branches of
the portal vein and the bile-ducts or the large softened areas in the liver.
The other organs correspond in appearance with the gross anatomical diag¬
noses: Atrophie cirrhosis of liver; tumor arising at hilum and inA'olving and
occluding the portal vein and hepatic duct and its branches; splenic tumor;
ascites (2,600 c.c.) ; subserous hemorrhages of stomach, intestines and pericar¬
dium; hemorrhage from mucous membrane of colon; general icterus; acute sero-
purulent pericarditis; congestion and partial atelectasis of lungs; congestion andjaundice of kidneys with chronic diffuse nephritis; chronic intestitial pancreatitis
Avith fat necrosis.
Microscopically, several specimens of liver were examined, the notes making
a composite picture. The outer capsule is fibrosed and the perilobular fibrous
tissue is overgrown and richly infiltrated with lymphocytes and a feAV leukocytes.
The blood-vessels are congested and several of the veins show neoplastic thrombi.
The bile-ducts are enormously increased in number and appear both in interlobular
and intralobular position. When in intralobular positions they are accompanied
by an overgrOAvn connective tissue mass, quite free from elastica. These ducts
often show terminal clubbing, the cells in the clubbed area being identical in
morphology Avith liver cells but not containing bile pigment. The liver lobules are
irregular in outline and often much diminished in size. The cells of the paren¬
chyma show well-marked cloudy SAvelling and in the center of the lobule are
atrophie. The finer bile canaliculi are choked with amorphous dark green bile-
pigment throughout. Many extensive areas of necrosed liver cells are observed.
The tumor masses are scattered irregularly over the field and usually show as
fairly Avell defined areas somewhat larger than a liver lobule made up of large
irregular cells about the size of a liver cell and with identical tinctorial charac¬
ters. The protoplasm in many shows fine vacuoles similar to the fat vacuoles of
liver cells. Mitotic figures are not frequent and nuclear fragmentation is com¬
mon. These areas show central necrosis and often are infiltrated rather richly
with polymorphonuclear leukocytes. Extension into the veins is fairly common,
in most cases the vessels being completely occluded and slightly distended by the
solid tumor masses. In no place where the tumor is definitely malignant can
any attempt at gland formation be made out. Invasion of the sheath of one of
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the smaller nerve-trunks is observed but is not extensive. This is a feature that
has been described as being prominent in a case reported by Conti.4 No connection
can be observed at any point between liver tissue and tumor or the proliferated
bile-ducts and tumor. The growth in the portal vein is like the main tumor
mass. The cells are attached to the wall of the vein, which latter is partly
distended.
Other organs were examined microscopically, the diagnosis including: Car¬
cinoma solidum, atrophie cirrhosis, necrosis, neoplastic thrombosis of liver;
hemorrhages in pericardium, duodenum and gall-bladder; chronic interstitial pan¬
creatitis with fat necrosis.
To summarize, this case is one occurring in a man 34 years of age.
Clinically he has a history of alcoholism, shows emaciation, icterus and
ascites. Pathologically the liver tumor appeared as if it might have
started from the larger bile-ducts, but histologically it is a cancer whose
cells so closely resemble those of the liver that they must be responsible
for its origin. There is cirrhosis and venous thrombosis but no evidence
of métastases outside the liver.
Case 8.—History.—D. I., a Russian boy, aged 8, was a patient in the Penn¬
sylvania Hospital (1,295), on the service of Dr. Mitchell. The specimens and
records were furnished me by Dr. Longeope. A brief abstract of the clinical
history follows : Chief complaint, abdominal pain. Patient's mother says the
boy has been sick about a week but was taken acutely ill about two nights before
admission with severe abdominal pain accompanied by vomiting and pain on the
right side. He had also been having a cough with yellowish thick expectoration;
headache, pain all over, fever for two days, loose stools, no chills, no convulsions.
Physical Examination.—Fairly well-nourished boy; tongue heavily coated.
Lymph-nodes not palpable. Lungs show a few scattered bronchial rales. Heart,
rapid, pulse weak, fairly loud systolic murmur heard best at apex. Abdomen
distinctly tender in lower right quadrant, slightly rigid; no mass palpable.
Extremities are negative. Examination of blood in receiving ward shows 35,000
leukocytes.
Operation was performed on admission after which the patient grew steadily
weaker and died. Urine, after ether, acid, 1.010, trace of albumin, many granular
and hyaline casts, epithelial cells, leukocytes.
Necropsy.—This was limited to the abdomen and was performed by Dr. Draper,
whose notes are abstracted as follows: Liver, about normal in size, measures
18 by 12 by 6 cm.; is filled with nodular masses of varying sizes, the largest
being half the size of a lemon. The capsule of the organ is smooth and glistening.
Surface only slightly irregular. The color of the organ is purplish brown mot¬
tled with pale yellowish areas where the large masses shine through; these repre¬
sent the sections of tumor masses. The liver tissue itself exists as narrow strand¬
like masses between the tumors. It is pale purple in color mottled with yellow.
The markings are not recognizable. The tumors themselves are yellow, sharply
defined and firmer than the liver tissue. They have a tendency to bulge above
the cut surface.
The other viscera show congestion and there is splenic tumor and follicular
hyperplasia. The gross diagnosis of the liver was multiple adenoma.
Microscopically several sections of the liver were studied. The outer capsule
of the liver is moderately overgrown and the perilobular connective tissue also
shows well-marked fibrosis. The blood-vessels are moderately congested and
there is extensive neoplastic thrombosis of the perilobular veins. Increase in the
number of bile-ducts between the acini is noted but is not very marked. The
peripheral cells of the lobules show marked cloudy swelling; many of the centrai
cells show well-marked vacuolation from the presence of fat. The nuclear changes
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in the parenchyma are notable, there being enlargement and increase in the num¬
ber of nucleoli in the peripheral cells, and diminution in size, fading and per¬
ipheral grouping of the chromatin in many of the central cells. The central vein
is moderately congested. The larger tumor masses are surrounded by fairly
dense connective tissue masses free from smooth muscle and very poorly supplied
with elastica. The masses are solid peripherally and necrotic centrally, but show
no areas of hemorrhage. The cells are large and irregular in outline, grouped in
masses without fibrillar tissue. The protoplasm is often the seat of very well-
marked vacuolation and a few multinucleated large protoplasmic masses are
found. Mitotic figures are fairly numerous. The mass is not limited by its
fibrous tissue capsule but pushes out in all directions, through veins and lymph-
spaces, through perilobular and intralobular tissues. In the last situation fine
cords of tumor cells are found in continuity with liver chains but no transitional
connection is seen. The extension in the veins is well demonstrated with the
Mallory connective tissue stain and by the Weigert elastica stain. There are also
numerous solid finger-like tumor masses running through the interlobular con¬
nective tissues in well defined spaces free from muscle and blood which evidently
are lymph-spaces.
Slides from other tissues were examined and the histological diagnosis
includes: Carcinoma solidum, fatty degeneration, passive congestion, carcino-
matous thrombosis of liver; congestion and cloudy swelling of kidneys; general
lymphatic hyperplasia; slight post-mortem degeneration of adrenals.
To summarize, this case is one of primary carcinoma of the liver in
a boy 8 years of age. Clinically there Avere indefinite gastro-intestinal
symptoms, pain and tenderness over the liver, leukocytosis, absence of
icterus and ascites. Pathologically the tumor is a carcinoma solidum,
grossly of the type often called "multiple adenoma" associated with neo¬
plastic thrombosis of veins but without métastases other than local, unless
there were métastases in the unexamined lungs.
Case 9.—History.—C. B., an Italian man, aged 40 years, was a patient in
the Pennsylvania Hospital (304). The specimens and records were furnished me
by Dr. Longcope. The patient Avas admitted in October, 1902, and his clinical his¬
tory is abstracted as follows : Patient had severe attacks of chills and fever for
eight days in the previous July and again in August two weeks later, when he
became intensely jaundiced which continued up to the time of admission. Dur¬
ing the past four weeks patient has had a dull aching in the hepatic region about
the costal margin; no vomiting; stools clay-colored.
Examination.—On admission patient was intensely jaundiced. Liver extended
5 or 6 fingers' breadths below the costal margin, felt hard, smooth and regular.
Gall-bladder was not palpable, the entire hepatic area vague in outline and patient
had a constant dragging pain, relieved by lying on the right side.
Pain in hepatic area increased during the patient's stay in hospital. Gall¬
bladder was drained September 29, but patient died October 3.
Necropsy.—This was performed by Dr. Flexner, four hours after death. His
notes at the time are abstracted as follows: Liver weighs 2,400 gm.; measures
21 by 21 by 13 cm. It is fairly large, and of exceedingly firm consistence; it is
of a brilliant green color, mottled finely with irregular yellow and black markings.
The surface is slightly irregular but not lobulated and smooth with the exception
of a few fresh adhesions to the gall-bladder region. Near the lower margin of
the right lobe there is a yellow depressed scar, irregular, but in general about 3
by 2 cm. in diameter. It lies about 1 cm. below the general surface and the
margins are composed of liver tissue, rounded and contracted down to it. Six
more such yellow depressed scars are found over the surface, varying from 0.5
to 2 em. in diameter.
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The gall-bladder is distended and shows a quantity of reddish, semi-liquid
blood clot. The common bile-duct shows a most marked distention, measuring
4 cm. in diameter and 10 cm. in length; about it are several flattened soft large
lymph-nodes; there is no constriction of the duct whatever. The distention of the
duct extends into the liver and when the clots are removed a grumous fluid mixed
with pus pours from the duct within the liver when the organ is pressed.
On section through the liver the surface has the same mottled grass-green and
yellow aspect as the capsule. Lobular markings are obliterated. Near the hilum
the bile-ducts are enormously distended and filled with dark grumous material
and pus. In the middle of the right lobe a yellow irregular, opaque area is cut
through similar to those on the surface, and in the left lobe another such area
is found. Small yellow opaque discrete extensions radiate toward the surface of
the liver, but toward the hilum these areas are covered with soft reddish-green
necrotic mass. Connective tissue is much increased in the hilum and extends
into the vessels and into the lobules of the organ.
Autopsy showed a small amount of fluid in the abdominal cavity and the
various viscera corresponded in description with the gross anatomical diagnosis:
Cirrhosis of liver with multiple adenomata; acute hemorrhagic cholangeitis; dis¬
tention of common bile-duct but no cholecystitis; acute bronchopneumonia;
chronic interstitial splenitis; chronic diffuse nephritis; general icterus.
The microscopical picture offered is a composite of several slides. The outer
capsule is of about normal thickness and the perilobular fibrous tissue is consid¬
erably overgrown. The blood-vessels show well-marked congestion and several
are distended by neoplastic thrombi, which will be described later. The inter¬
lobular bile-ducts are markedly increased in number, irregular in outline, often
appearing as solid cords and with connective tissue appear to be replacing liver
parenchyma. The liver cells show advanced cloudy swelling and toward the
central vein distinct atrophy. The vein is moderately congested. All the sections
show small necrotic areas, less extensive than a lobule, irregularly placed, sharply
outlined and containing compound granule cells whose nuclei have disappeared,
evidently necrotic liver-cells. Hemosiderin pigmentation and bile pigmentation
of the liver cells are observed, the former especially in the neighborhood of the
necrotic areas. In one slide an area 5 mm. in diameter is made up almost entirely
of irregularly arranged fibrous tissue, rich in fibrilla? and poor in nuclei. An
interesting feature of this mass is that, with the Weigert elastica stain, it is
almost black. About its margin the number of small bile-ducts is very great.
Several fairly large bile-ducts are included in the sections and these are filled
with blood and the blood apparently has extended into the smaller ducts, for in
the immediate neighborhood several small ducts whose morphology is typically
that of the "proliferated" ducts there is also much blood. The tumor itself is
of the solid type, showing as masses of epithelial cells irregularly grouped together
in fairly large clumps surrounded by a connective tissue mass but distinctly infil¬
trating it. The cells vary from columnar and cuboidal cells to large irregular
cells, and in some places large multinucleated protoplasmic masses are found.
The cell nuclei are large, vesicular and generally oval in shape, and numerous
mitoses are found. No connection with preexisting liver tissue is found. Several
large veins are included in the sections. With the special stains they show a
small amount of smooth muscle and several bands of elastica. They are almost
filled with a thrombotic mass, which toward the vessel wall is solidly made up of
cells like those found in the tumor masses, but which centrally becomes more and
more mixed with clotted blood. The lumina are small but not completely
occluded in any case. In spite of this extensive thrombosis no métastases were
observed other than those seen in the liver itself.
Sections of other tissues were studied and the histologie diagnoses are : Chronic
interstitial splenitis; chronic diffuse nephritis; carcinoma solidum, cirrhosis and
focal necrosis of liver.
To summarize, this case appeared in a man, aged 40 years. Clinically
the case was of short duration, showed icterus, slight ascites and pain
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in the liver region. Pathologically the tumor was grossly of the type
often called "multiple adenoma," showed local métastases, neoplastic
thrombosis, cirrhosis, bile duct proliferation and focal necrosis.
In reference to the preceding two cases it must be said that the term
multiple adenoma has a significance in connection with diseases of the
liver that it does not have in other connections. Von Griesinger,13 Rind¬
fleisch14 and Eberth15 took the view that it is a distinct pathologic entity.
Among the first to combat this view was Gilbert,16 and of the more recent
writers taking this position are Cloin,17 Muir18 and Alezais and Corsy.19
Masterly, however, is the summing up by Marckwald,20 who states in no
uncertain terms that this tumor is a cancer. Further, he states that the
more or less definite fibrous capsules around the tumor masses are made
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up for the most part of newly formed connective tissue, the course is
relatively short and the condition may be the chief cause of death. Bib¬
bert21 offers a new class of somewhat similar tumors which he calls malig¬
nant adenomata of the liver, tumors originating in liver-cells, extending
through the organ by continuity in the vessels or through metastasis by
13. Von Griesinger: Arch. f. Heilk., 1864, v, 385.
14. Rindfleisch: Arch. f. Heilk., 1864, v, 395.
15. Eberth: Virchows Arch. f. path. Anat., 1868, xliii, 1.
16. D\l=e'\rignacet Gilbert: Gaz. m\l=e'\d.de Paris, 1884, lv, 28.
17. Cloin: Prag. m\l=e'\d.Wchnschr., 1901, xxvi, 261.
18. Muir: Jour. path. and Bacteriol., 1908, xii, 287.
19. Alezais and Corsy: Marseille M\l=e'\d.,1908, xiv, 353.
20. Marckwald: Virchows Arch. f. path. Anat., 1896, cxliv, 29.
21. Ribbert: Deutsch. med. Wchnschr., 1909, xxx, 1607.
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way of the portal vein and shoAving the power of bile-production. This
is a tumor with functional powers simulating the function of the cells
from which it originated.
Such classifications, however, can only serve to confuse a subject
already complex and neither the malignant adenoma nor the multiple
adenoma differ from the ordinary forms of liver cancers sufficiently tojustify the separate classification. This point of view is taken by the
majority of modern writers and my study of the subject leads me to
accept it without further qualification. For this reason Cases 8 and 9
have been included in this series.
The accompanying table is modelled after Eggel's table and slightly
modified. The cases are not sufficient in number to permit far-reaching







































































































conclusions to be drawn, but a brief analysis seems advisable. The age
of the patient is altogether in late middle life with the exception of two
cases which have appeared in rather early life. Philipp22 states that
cancers of the digestive tract, including liver and pancreas, contribute
46 per cent, of all cancers occurring before the age of 15 years. In
Eggel's statistics there were but five cases occurring before 20 years of
Cade,23 Pétrone,24 Eisicato,25 Majumdar,28 Mattirolo,27 Wegelin28age.
22. Philipp: Ztschr. f. Krebsforsch., 1907, v, 236.
23. Cade: Lyon M\l=e'\d.,1906, cvii, 1053.
24. Petrone: P\l=e'\diatrieprat., 1907, v, 109.
25. Risicato: Pediatria, Naples, 1905, series 2, iii, 772.
26. Majumdar: Indian Med. Gaz., 1905, xl, 306.
27. Mattirole: Gaz. d. osp., 1905, xxvi, 732.
28. Wegelin: Virchows Arch. f. path. Anat., etc., 1905, clxxix, 95.
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have reported cases in early life and it would appear that, as the study of
carcinoma in early life is prosecuted further, cancers of the liver will be
found to be of somewhat greater frequency than is supposed at the
present time.
Little need be said as to sex, for the predominance of this affection in
the male sex is well shown in the table (seven out of nine cases) and
similar proportions are recorded by all modern writers.
The microscopic character of the tumor is found to be adenomatous
in five cases and simple or solid in four cases. Various writers disagree
as to which form predominates and Eggel's statistics show the reversed
proportion, sixty-two cases of carcinoma solidum and fifty-five cases of
carcinoma adenomatosum. That statistics might be very much preju¬
diced is well shown by the fact that all my own cases were of the type of
adenocarcinoma and of the five cases furnished me by Dr. Longeope four
were of the solid type. Grossly eight of the nine cases are nodular can¬
cers, the other being a massive type. The predominance of the nodular
form is more marked in my series than in series of greater number, and
all statistics point to this as the most frequent form. The diffuse cancer
is one which resembles a hypertrophie cirrhosis so closely in the gross
that it is often impossible to make the diagnosis without the microscope.29
It is a rather rare form, constituting about 12.4 per cent, of the reported
cases.
The cells from which the tumor originated have been put in the table
with some mental reservation, for, although some authors have reported
seeing transformations directly from liver-cells into cancer, and from
bile-ducts into cancer a detailed study of these nine cases fails to convince
me that such transformation can be demonstrated. A very close resem¬
blance can be seen between the tumor-cells in some of the cases and liver
cells as is true also of the duet epithelium and the tumor-cells ; but inas¬
much as transformation of the morphology of the cells can be seen very
distinctly in the small bile-ducts in cirrhosis of the liver and in regenera¬
tion after acute processes such as acute yellow atrophy,30 it would seem
reasonable to suppose that such transformation can occur in neoplastic
processes, thus interfering with deductions drawn on a purely morpho¬
logical basis.
The question of the association of cirrhosis and cancer of the liver is
a living one and is the basis for a wide range of discussion and opinion.
It will be noticed that all nine cases show more or less marked cirrhosis.
Of Eggel's cases cirrhosis was mentioned clinically in connection with
eighty-two and found present at autopsy in seventy, the proportion being
about the same in the two microscopic forms.
29. Herzheimer: Centralbl. f. allg. Path. u. path. Anat., 1906, xvii, 724.
30. Mac Callum: Johns Hopkins Hosp. Rep., 1902, x, 375. Barbacci: Beitr. z.
path. Anat. u. z. allg. Path., 1901, xxx, 49.
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Two essential views are held as to this relationship, the first being
that the two are present in the livers simply as the result of coincidence,
Frohmann31 taking this stand. It is true that relatively few cases of
cirrhosis of the liver show cancer, yet they show cancer-like changes in
the increased number of ducts and the isolated islands of irregularly
arranged liver-cells, sometimes, in my experience, to such a degree as to
render the final diagnosis very difficult. Bolleston32 goes so far as to say
that mistakes of this sort have been made in many cases. In spite of
this, the very marked frequence of their concurrence, and the fact that
secondary cancers are not very commonly associated would lead me to
reject such a view.
By those who believe that the two conditions are more or less inter¬
related, several views are expressed. Gilbert and Claude3* with some
others assert that the cancer is the primary process and produces the
cirrhosis, probably by producing stagnation of the bile or by the direct
action on the connective tissue of the toxic products of the cancer itself.
Bile-stagnation, however, although common, does not appear in all cases
and, as has been mentioned before, the occurrence of secondary cancers
frequently is unassociated with cirrhosis. The weight of opinion is
decidedly against this view.
Many claim that the cirrhosis precedes the cancer and is etiologically
at the basis of the malignant growth. To appreciate this view it is neces¬
sary to accept the view that cirrhosis is secondary in itself to some injury
to liver substance and that the fibrosis occurs as a replacement process.
Clinical and experimental observation point this way so strongly that the
assumption seems fully warranted. Following out this idea leads us far
afield into the study of liver regeneration, a study probably first under¬
taken from the experimental side by von Podwyssowski.34 He found that
in different animals the removal of fairly large pieces of liver were fol¬
lowed by proliferative changes in the connective tissue and epithelium,
the latter in some animals being more marked in the finer bile ducts and
in other animals in the liver cells. Ponfick35 reached somewhat similar
conclusions. Of the more recent experiments those of Jaeger,36 studying
aspergillus mycosis in deer, led him to express the same view. Many
workers in human pathology are of the opinion that bile-duct prolifer¬
ation or multiplication of the hepatic cells occurs as the sole means of
regeneration but personal observation of several hundred degenerate liv¬
ers, including many cases of cirrhosis, leads me to accept the view that
both liver cells and bile-ducts play a part in liver regeneration and that
31. Frohmann: Inaug. Diss., K\l=o"\nigsberg,1892.
32. Rolleston: Tr. Path. Soc., London, 1901, lii, 203.
33. Gilbert and Claude: Arch. g\l=e'\n.de m\l=e'\d.,1895, clxxv, 513.
34. Podwyssowski: Beitr. z. path. Anat. u. z. allg. Path., 1886, i, 259.
35. Ponfick: Virchows Arch. f. path. Anat., 1895, cxxxviii, 51.
36. Jaeger: Virchows Arch. f. path. Anat., 1909, cxcvii, 45.
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the connective tissue overgrowth is essentially a substitution process.
This view is supported by Mac Callum37 and others who have made exten¬
sive studies in this field. The multiplication of liver-cells according to
my own observation is almost certainly by amitotic division, but I am not
prepared to state the mode of division into the multiplication of the bile-
duct epithelium.
That diffuse or more or less localized destruction of the liver paren¬
chyma may lead to very marked proliferation of both interstitial and
parenchymatous elements has been referred to earlier. In order to apply
this fact to cancer production it is necessary to call on Orth's view,
expressed in his "Lehrbuch," that the epithelial proliferation overshoots
the mark and produces malignant change. That necrosis or other degen¬
erative change might have played a part is suggested, but not proved by
any means, by the fact that in my series four cases showed it extensively
and that in Case 9 a focalized scar was found, probably the result of an
earlier focalized lesion.
The frequent proliferation of bile-ducts is called on to support the
view that cirrhosis is primary, but I cannot accept this because I find it
present equally in the cases of liver-cell cancer as well as in the adeno-
carcinomata, and in no case was I able to find connection between the
proliferated bile-ducts and the cancer. This phase of the subject will be
referred to later.
Fraser38 in this connection suggests the ingenious explanation that
there is present in the first place a hypertrophy of the connective tissue
which first is loose, later shrinks irregularly and causes on the one hand
a destruction of parenchyma, on the other hand compensatory prolifera¬
tion, particularly in the parts not shrunken or in such places as there is
little resistance to overcome. The balance of proof certainly lies with
Fraser, as this supposition is in marked contrast to the generally accepted
ideas as to the pathogenesis of cirrhosis.
A third view as to the relation of cirrhosis and cancer is that a pro¬
ductive or organogenic irritant produces proliferation of connective tis¬
sue, bile-ducts and liver parenchyma. This view is ably supported by
Jaeger36 in his work on deers' livers. There are many considerations
which force me to regard this view favorably and numerous writers take
the same position, but again we are carried too far afield to warrant dis¬
cussion in this paper.
The presence of tumor thrombosis is of very great interest in explain¬
ing metastasis, ascites and splenic tumor. That metastasis is not more
frequent in connection with thrombosis is probably due to the rapid
37. Mac Callum, W. G.: Regenerative Changes in Cirrhosis of the Liver, Jour.
Am. Med. Assn., 1904, xliii, 649.
38. Fraser: Virchows Arch. f. path. Anat., 1901, clxv, 540.
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growth of the cancer and in few of these cases Avas there necrosis in the
thrombi, a feature which means little probability of embolism.
Metastasis in the liver is a common feature, as can be readily
explained by the rich blood-supply and the numerous lymph-vessels which
course through the trabeculœ. Extrahepatic métastases are most common
in the lung, although my series of cases does not give very much infor¬
mation as to this point. This feature, however, is almost certainly due
to the rich venous thrombosis which occurs in connection with so many
of these tumors. In spite of this fact, fairly rich thrombosis is found in
cases where no extrahepatic métastases are recorded whatever, and as has
been stated above, this can be due to the rapid groAvth of the tumor and
the fact that necrosis is very infrequent in the thrombi.
The duration of the disease is short in all cases, another point borne
out by all the statisticians. Two of my patients give a history of having
been ill but a week. Naturally this cannot be accepted as final because
of the notable inaccuracies of histories, particularly in the class of
patients seen in the hospitals from Avhich these cases were taken. Never¬
theless that liver cancers run a course more rapid than cancers of most
other viscera is a well-supported fact and is explained probably by the
fact that the toxic products of the cancer have unusually ready access to
the circulation, as can be inferred from the frequent venous thromboses.
Again, metabolic and digestive functions of the liver are of extreme
importance and the fact that the tumor spreads rapidly through the liver
by virtue of the intercommunicating blood and lymph-spaces would lead
to very rapid interference with these functions.
As to the history of the use of drugs which would lead to cirrhosis I
have included coffee and opium and tobacco, which although not gener¬
ally accepted as causes of cirrhosis, most certainly play an important part
in its production. This point being accepted, all our cases Avith the
exception of the two children and the last case show a history which
includes some etiologic factor in the production of cirrhosis. This point
should be regarded with considerable interest in connection Avith the
question as to whether cirrhosis or cancer is primary.
Jaundice was present in seven of my nine cases and Eggel found it in
61 per cent, of his cases. The histologie character plays little part statis¬
tically in the presence or absence of jaundice although grossly the condi¬
tion is less frequent in the massive form than in the nodular form.
Jaundice can be explained in various ways, probably most easily by assum¬
ing that the intrahepatic masses act to obstruct the outflow of bile. In
Case 1 there was little doubt at the time of the autopsy that involved
lymph-nodes in the hilum of the liver produced pressure on the hepatic
duct and it is easily conceivable that such pressure might be sufficient to
play an important part in the production of the icterus. The same is
true of Case 5. Furthermore, the cachexia incident to liver cancers as
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well as to other forms of cancer may be of moment in that the production
of a cachectic anemia may lead to consequent hematogenous jaundice.
Metabolic disturbances may add to this and there can be little doubt that
the toxic products of altered metabolism may produce the so-called toxicjaundice.
Ascites was present in seven of my cases but not in precisely the same
group which showed icterus. Eggel found it in 58.5 per cent, about
equally divided between the massive and nodular forms and most fre¬
quent in the diffuse (hypertrophie cirrhotic) form. Curiously, it is more
frequent in those cancers which show the liver-cell type histologically
than in those of the gall-duct type. Although toxic factors and the pres¬
ence of anemia may play some part in the production of ascites yet the
most probable causes, I think, are the associated atrophie cirrhosis and
the frequent venous thrombosis of neoplastic and other origin.
Edema of the lower extremities was present in four of my cases and
probably in a fifth case. Eggel found it in 41 per cent, of his cases. In
the majority of cases the edema must be laid to the anemia and toxemia
but in a few it can be accounted for by the pressure of métastases, par¬
ticularly those invading the lymph-nodes of the hilum, on the vena cava.
Neoplastic or other forms of thrombosis in the vena cava have been
known to produce edema in cases of cancer of the liver.
Splenic tumor is an inconstant feature in the larger series of cases
but in my series it is seen to occur in six cases. The diagnosis in these
cases is made from the point of view of the gross morbid anatomist and
whether or not the clinician could demonstrate the condition in all these
cases is, I think, questionable. It may be that toxic factors play a consid¬
erable part in the splenic enlargement and there can be little doubt that
the general abdominal stasis is of great etiologic importance.
SUMMARY
To summarize, it may be said from the studies presented in conjunc¬
tion with the literature reviewed, that primary carcinoma of the liver
occurs more frequently in men than in women, is seen most frequently
in the fourth and fifth decades of life and very often is accompanied by
a personal history in which some etiological factor of cirrhosis of the liver
is found. Clinically vague gastro-intestinal symptoms like those of early
atrophie cirrhosis are noted and are followed by more marked digestive
disturbance, cachexia and frequently jaundice. Ascites, edema of the
lower extremities, splenic tumor and more rarely fever present themselves
in a variable number of cases. The course of the disease is rapid.
Pathologically the disease shows three gross anatomical forms, nodu¬
lar, massive, diffuse, and two microscopical forms, carcinoma solidum and
carcinoma adenomatosum. In the liver itself cirrhosis is an associated
condition in almost all cases, tumor thrombosis of the intrahepatic blood-
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vessels is common and intrahepatic métastases are frequent. Extrahepatic
métastases are more common and more widely spread than usually is
believed and their distribution, together with the frequent presence of
tumor thrombosis of the intrahepatic blood-vessels, lead to the conclusion
that the transmission of the condition to the other organs is largely
through the blood vascular system. In my opinion cirrhosis of the liver,
or the factors which commonly are believed to produce cirrhosis, play an
important part in the etiology of primary carcinoma of the organ and the
tumor may originate from either the essential hepatic cells or from the
bile-duct epithelium. These tumors arising from the liver-cells are more
likely to be of the solid form and those from the bile-ducts are more likely
to be of the glandular form, but this is not an invariable rule.
1320 South Broad Street.
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